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INVESTIGATION OF IRON ORES AND LIMESTONES FROM
MESSRS.LYON, SHORE& GO'S IRON OREBANKSONSPRUCE
CREEK, HALF MOONRUNANDWARRIOR'SMARKRUN, IN
CENTRE, BLAIR ANDHUNTINGDONCOUNTIES, PA.

By F. a. Genth.

{Read before the American Philosophical Society, February Qth, 1874.)

NO. 1. EAST PENNINGTONBANK.

The greater portion of thirteen specimens, received for examination,

was compact, dull, of various shades of brown and had liket^To. 1 an ad-

mixture of dark brown pitchy ore ; other portions were porous and had
the cavities lined with botryoidal fibrous brown limonite, others were

stalactitic. Some of the ore had lost a part of its water of hydration

and had changed into turgite and even into hematite. Many of the

pieces showed a considerable admixture of manganese minerals, such as

wad, minute quantities of pyrolusite and perhaps psilomelane, some con-

tained a large quantity of rounded grains of quartz.

An average of the whole showed the following composition :

Ferric oxide =
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An average of the live specimens contained :

Ferric oxide
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Phosplioric acid
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No. 15. Pond Bank No. 1.

Two of the four specimens received were of a dark brown porous amor-

phous ore with very little lustre, more or less mixed with yellowish and

reddish ochreous ore ; the third piece was of a paler brown and con-

tained small quantities of fibrous ore, the fourth was an ochreous ore of

a pale brown and yellowish color. An average of the four samples con-

tained :

= 55.08 Metallic Iron.Ferric oxide -
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No. 19. Whorell Bank.

Two pieces of a fine brown porous amorphous ore of various shades,

between yellowish and dark-brown ; some portions showing a slight

pitchy lustre ; the greater part is dull. Has a strong argillaceous odor

when breathed upon.

The analysis of an average samj^le gave :

48.80 Metallic Iron.Ferric oxide =
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length, also divergent and radiating ; color dark brown, lustre silky ;
the

other ores were both compact and porous amorphous brown limonites,

some with the cavities lined with fibrous ore, others having thorn filled

with ochreous clayish ores. Some of the pieces give a strong argillace-

ous odor, when breathed upon.

a. Pure Fibrous Limonite.

Ferric oxide =
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Cobaltic oxide
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Silicic acid

Quartz

Water

4.25

3.60

12.41

100.00

100 Iron contain 0.28 Phosphorus.

No. 29. Pennsylvania Bank.

a. Two samples received for examination.

Amorphous brown compact ore mixed with ochreous yellowish or red-

dish ore ; Porous, some of the cavities lined with a very fine coating of

fibrous ore.

h. So-called Pipe ore.

Amorphous porous ore, in columnar masses, the cavities filled with fer-

ruginous clay.

c. Quartz grains, cemented by brown amorphous limonite, and dis-

seminated through it, patches of hydrous manganic oxide and perhaj)s of

psilomelane.

= 57.10 Metallic Iron.

a. Average of two Samples.
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c. Sandrock.



No.
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sufficient state of purity to throw light upon their constitution, as they

were crystalline, and free from visible impurities. For this reason they

wei'e examined separately.

Taking into consideration only their principal constituents, viz : Ferric

oxide, Silicic acid and water, the question arises, in which form the

silicic acid is present, as it is undoubtedly in chemical combination with

the ferric oxide and not in the form of a mechanical admixture of sand.

If pieces of these fibrous limonites are placed into strong chlorhydric

acid, all the ferric oxide will be extracted, and the silicic acid will remain
in the shape of the original pieces, of a snow-white color and fibrous

structure. The only hydrous ferric silicates, which are known, are An-

thosiderite and Degeroeite. The former is a crystalized mineral, which
has a composition, represented by the formula 2Fe203, OSiOj+BHjO.
It is very probable that, although observed in its pure state only at one

locality, it occurs frequently as an admixture with other iron ores. —If

we calculate for the 3.98 per cent, of silicic acid in the fibrous mineral

from Bull Mine, the requisite quantities of ferric oxide and water, we
find 3. 36 per cent . of ferric oxide and 0. 26 per cent, of water, making an

admixture of 6.60 per pent, of anthosiderite. The atomic ratio between

the remaining 79.12 per cent, of ferric oxide and 13.64 per cent, of water

is 1 : 1.53 or very near 2 : 3, showing the hydrous ferric oxide to belimo-

nite = 2 Fe, 0.„ 3 Hj O.

If in the same manner we examine into the composition of the fibrous

mineral from the Dry Hollow, the 2.47 silicic acid require 1.46 per cent,

ferric oxide and 0.17 water, giving an admixture of 4. 10 per cent, of

anthosiderite. —The atomic ratio between the remaining 81 .67 per cent of

ferric oxide and 12.75 per cent, of water is 1: 1.4, which also shows the

ferric hydrate to be limonite, which, however, has already lost a small

part of its water.

The above analyses show besides the mechanically admixed rounded

grains of sand, which I distinguish as "quartz," a considerable quantity

of silicic acid, which is in chemical combination, probably as a hydrous

ferric oxide. But as it is impossible to say what the true character of

this mineral may be, whether anthosiderite, or degeroeite a silicate of

the composition Fe.^ O.^, 2Si02+3H20 or a species not yet known in its

pure state, suffice it to say that all these ores are mechanical mixtures

of limonite with hydrous ferric silicate and minute quantities of hydrous

ferric phosphate, perhaps dufrenite or cacoxenite ; some of the ores con-

tain besides these, small quantities of manganese ores, mostly the so-

called "bog-manganese" or wad, but also pyrolusite and psilomelane.

It is a very remarkable fact that, although these iron ores are to a great

extent at least, the result of the decomposition of limestones and by them
precipitated, that almost the entire amount of lime has been washed
out of them and only traces are remaining ; of the second constituent of

the limestones, the magnesia, a somewhat larger quantity is left be-

hind, owing undoubtedly to the lesser solubility of its carbonate in car-

bonic acid water.
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Of the limestones only a few typical varieties have been more fully in-

vestigated, especially those from the Hostler and Pennsylvania Banks.

Limestone at head op Hostler Bank.

It has a fine crystalline granular structure and is mottled, whitish and

grey ; the surface is coated with ochreous argillaceous iron ore.

A pure specimen from which the iron had been carefully removed, con-

tained :

Carbonate of Iron =
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Limestone in the Pennsylvania Bank.

Pale asli grey, very finely crystalline, rough to the touch like rotteu

stone, very friable and easily falling to powder.

Its composition was found to be :

Carbonate of Iron = 0.45 = 0.22 Metalliclron.

" " Manganese = 0.06

" "Magnesia 42.39 = 20.19 Magnesia.

" " Lime 51.25 = 28.70 Lime.

Quartz and Silicic Acid 5.03

Alumina 0.82

100.00

The atomic ratio between Magnesia and Lime^l : 1, shows it to be a

true dolomite.

Another Variety of Limestone in the Pennsylvania Bank.

Yellowish grey, soft, rotten, feels rough to the touch, sandy ;
crystal-

line ; has a laminated structure. Its analysis gave :

0.57 Metallic Iron.Carbonate of Iron
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Analyses* of Pennsylvania Pipe, and Pennington Ore.

3, Devonshire Terrace, Kensington, London, AV.,

January 5th, 1871.

Dear Sir: —Herewith I beg to forward you the results of my analysis

of the two samples of ore, marked, respectively, "Pipe Ore " and "Pen-
nington Bank."

The whole of the samples were intimately pulverized together in each

case ; they contain
PIPE ORE. PENNINGTONBANK.

Silica 10.84 5.42

Peroxide of Iron 73.18 79.05

Protoxide of Iron .75

Aluminia. 2.51 1.29

Oxide of Manganese traces. .11

Carbonate of Lime 20

Carbonate of Magnesia 1.30 Magnesia. .11

Phosphoric Acid 17 .04

Combined Water 9.09 10.57

Moisture 1.81 3.55

Sulphur 05

99.80 100.14

Metallic Iron ... 51.81 55.34
" " exclusive of Water ,.58.25 64.35

Both these samples are rich iron ores, sample "Pennington Bank"
being nearly pure brown hematite. The pipe ore is a harder ore than
" Pennington Bank " ore.

I consider both samples of ore adapted for the manufacture of Besse-

Hner Pig.

Believe me to remain, yours, very faithfully,

Edw^ard Riley, F. C. S.,

Metallurgist, Analytical and Consultiny Chemist.

I

Analysis op "Pipe Ore," "Kerr & Bredin" and Pennington
Bank Ores, by Ch. Aldendorf, Sub-Director of the George-
Marien Hutte High Furnaces, March 9, 1872.

PIPE ORE. KERR& BEEDIN, PBNNIN«TOH.

Water 11.190 10.540 12.340

Insoluble Residue, %^%} • • 5.120 13.400 5.450

Oxide of Iron, F^O' 82.050 73.560 79.450

* These analysed by an English chemist of well known reputation, especially en-

trusted by Mr. Bessemer with his numerous and important analyses, are here added for

comparison.

A. P. S, —VOL. XIV. M
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Alumina, APO^
Oxide Manganese, Mn^O^
Chalk, CaO...

Magnesia, MgO..

Phos. Acid, F.OK.

Sulphuric Acid, S.O.^.

?IPE ORE.
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Gray Crystalline Stone, sou h side of road from Half Moon Run to

Hostler Bank, near the Half Moon Run.

Silicic Acid 2.71

Alumina 11

Carbonate of Iron 1.80
" "Lime 83.91

" Magnesia 11.14

Sulphate of Lime 12

Organic Matter 31

Smooth Grey Stone from north side of road near the foregoing :

Silicic Acid... 6.87

Alumina 1.35

Carbonate of Iron 75
" " Lime 86.42
" " Magnesia 4.24

Sulphate of Lime 21

Organic Matter 16

Mining Methods.

It will be seen from the above descriptions, that mining operations

have been mostly carried on in this region in an irregular and primitive

style. I requested Mr. John "VY. Harden to give me the benefit of his

large and varied experience as a mining engineer and superintendent,

both in the English and in the American collieries and iron mines, in

stating what ought to be the most economical mode of entering on and

exhausting the Nittany Valley limestone deposits. His recent success in

increasing the export of limonite from Pinegrove Furnace banks south of

Carlisle, by a judicious application of a system of regular approaches,

justifies me in placing a high value on any practical suggestions he has

to offer respecting similar deposits.

He therefore visited the Pennington, Dry Hollow, Kerr & Bredin,

Pennsylvania Furnace, and other Banks above described; and the follow-

ing extracts from his report will show that there is but one conclusion to

arrive at, and that a very simple one ; viz., that the system to be almost

universally adopted is that by open-cuts, approached from the direc-

tion of the railway, at the lowest possible levels, and worked to the

right and left, in advancing slopes, one above the other ; that the deep

rich-ores should be worked at the same time with the upper wash-ores,

or not greatly in arrear of them, so that the wash-ore thus won may pay

the expenses of uncovering the richer lower ores; and that where surface

water is scarce, bore-holes should be sunk to serve the double purpose of

exploration and water supply.

Whether additional and larger furnaces be erected in the Valley, or

whether the ores be sent by rail to the Iron Works in Eastern and


